This study evaluated an RNR evidence-based offender supervision programme, Citizenship, using a randomised controlled trial (RCT). Citizenship has a cognitive-behavioural basis and focuses on education, increasing motivation to change, and community integration. The RCT was a stepped wedge cluster randomised design which has rarely been used in criminal justice and overcomes some ethical objections to RCT implementation. Participants were all mediumand high-risk offenders commencing probation supervision (N=1,091) in any one of six office units during the one year roll-out of the programme. Overall there was a non-significant 20% effect of Citizenship in reducing reconvictions. However, controlling for risk the hazard with higher risk offenders was 34% lower than for the control group. Results therefore support RNR based probation supervision.
4 RCT OF CITIZENSHIP SUPERVISION history, offenders were found to be significantly less likely to be re-arrested following PCS (30% re-arrests) compared to traditional supervision (42% re-arrests) (Taxman, 2008) . A similar supervision programme, Citizenship, is discussed below and its evaluation is the subject of this paper.
The Citizenship Programme
The Citizenship community supervision programme is described in detail in Bruce and Hollin (2009) . Citizenship is cognitive-behavioural, based on RNR principles (Andrews & Bonta, 2010) , and targets medium-to high-risk offenders for more intensive supervision and treatment as in other evidence-based community interventions (Paparozzi & Gendreau, 2005; Taxman, 2008; Taxman & Thanner, 2006) . The model of change is based on enhancing motivation for treatment (Czuchry, Sia, & Dansereau, 2006; Ward, Day, Howells, & Birgden, 2004) , and modelling pro-social behaviour (Trotter, 1996) , combined with community integration (Latessa & Lowenkamp, 2006; National Institute of Corrections, 2005 ). An underlying premise is that if offenders can be integrated into mainstream community agencies during their period of probation supervision, then there is a support framework which can continue after statutory supervision ceases (Bruce & Hollin, 2009 ).
The format of Citizenship, underpinned by a programme and a management manual, requires all offenders starting community supervision orders or licences to complete a compulsory 'Induction' module. This involves seven individually-delivered weekly sessions designed to: discuss legal and practical requirements of the order; identify the function of the individual's offending (two sessions); develop an awareness of the balance of decisional factors in offending; increase awareness of the impact on victims; improve problem-solving skills; and jointly plan for future interventions (goal setting). During this Induction, and following risk screening using a Risk/Needs measure (OASys, see below), level of risk, areas of need, and learning style are identified in collaboration with the offender. This approach is similar to the 5 RCT OF CITIZENSHIP SUPERVISION shared responsibility for change between offender and offender manager included in PCS (Taxman, 2008) . After Induction the subsequent menu of additional modules covers a range of topics found to be related to re-offending: alcohol misuse; drugs misuse; criminal lifestyle and associates; poor relationships; and/or problems in emotional well-being. The module(s) most appropriate to address risks and needs of the individual offender are identified after the final session of Induction. Each module uses exercises to encourage the offender to apply problemsolving skills and self-monitor behaviour outside of the probation office. Accredited offending behaviour programmes¹ and/or support from external agencies may be included in this part of the Citizenship programme, further integrating treatment with supervision. A review at the end of Citizenship consolidates the work conducted in the earlier modules and plans for the future using a relapse prevention framework.
Previous evaluation of Citizenship. Citizenship was originally evaluated in the probation area where it was first developed and implemented, County Durham. This probation supervision programme became the main means of offender management in the County Durham probation area, and included all risk levels of offender, with the intensity of supervision being related to the level of risk. The evaluation (Pearson et al., 2011) was on an 'intention to treat' basis, comparing time to reconviction of a total cohort of all offenders in the probation area receiving Citizenship over a two-year window (n = 3,819), with those of a retrospective total cohort of all offenders in the same probation area receiving traditional probation supervision over a prior period of 12 months (n = 2,110). The analysis controlled for level of risk, age at sentence, age at first conviction, number of prior convictions, gender, and changes in the national rate of reconvictions over the evaluation period.
Results showed that after two years 50% of offenders had reconvicted in the comparison group, compared to 41% in the Citizenship group, with a significant difference between the survival curves. The hazard of reconviction under Citizenship at any one time was 0.69 that of the comparison group, which represented a 31% reduction in reconvictions in the Citizenship offenders (Pearson et al., 2011) . However when risk levels were controlled for, contrary to other RNR research, a greater reduction in the hazard was found in low-and medium-risk categories than in the high-risk group. This discrepancy was attributed to high-risk offenders being less suited to referral to community integration agencies, due to the nature of their offences. Lowrisk offenders on the other hand, in keeping with RNR principles, received a low level of intervention appropriate to their risk level with a short analysis of their offending and training in problem solving skills needed to manage future offence-related behaviour, followed by referral to an external community agency if necessary. Differences in reduction in re-offending between low level experimental and comparison groups were greater than the national reduction. A study focussing on Citizenship with higher risk offenders was thought to be warranted.
The Current Evaluation
The introduction of Citizenship to a new probation area, Teesside, offered the opportunity for research evidence to inform the selection of the target group and research design. Teesside opted to deliver the intervention with medium-and high-risk offenders only, consistent with RNR principles. Among the options for research design was the possibility of a RCT.
Historically RCTs have been rarely used in the UK criminal justice system (Farrington, 2003; McDougall et al., 2006) . Farrington noted that since 1960 only 14 UK criminal justice RCTs had been conducted, and very few have been performed since Farrington's review (McDougall et al., 2006) . Objections to RCTs generally relate to depriving individuals of the benefits of a potentially effective intervention, practical problems of randomising in a busy organisation, and statistical problems of obtaining a large enough sample of suitable participants to randomise. In the present evaluation, ethical concerns were raised about withholding a treatment that had already been shown to be effective; and practical problems of contamination if individual offender managers were allocated both experimental and control group cases. The organisation 7 RCT OF CITIZENSHIP SUPERVISION was however receptive to the concept of robust evaluation, and agreed to a stepped wedge cluster randomised design, which minimised the ethical and practical difficulties that had been presented. Using this design all offices would ultimately access Citizenship, with entire probation offices of target cases being randomly allocated, so reducing the potential for contamination likely with individual randomisation.
A stepped wedge cluster RCT (Hussey & Hughes, 2007 ) is a type of cross-over design that allows for clusters of participants to begin as no-intervention controls after which individual clusters are randomly selected in sequence at pre-planned time points to cross-over permanently from the control group to the intervention group. Thus at the end of the trial all clusters will have eventually crossed over to the intervention group. The design allows for an experimental comparison between participants in clusters receiving the intervention, and clusters receiving 'treatment as usual' awaiting cross-over to the intervention group. This approach is practically beneficial because no operational units are permanently consigned to a control group for the duration of the study, and is statistically beneficial in enabling an experimental design that may otherwise be resisted. In a systematic review of stepped wedge designs Brown and Lilford (2006) advocated that such methods were most suitable where the intervention was likely to do more good than harm, and where evidence of a beneficial effect was evident from a previous setting, which was the case with the present study.
The stepped wedge design has appeal in that, to some extent, it addresses ethical concerns in RCTs about control group participants who do not receive a treatment that might be of benefit. In the stepped wedge design all clusters eventually receive the treatment, although for some clusters the treatment will be delayed. In addition it has been demonstrated that a stepped wedge design makes implementation more manageable for practitioners than with a large-scale simultaneous introduction of the intervention, and hence can have financial advantages (Pearson, Torgerson, McDougall, & Bowles, 2010) . Despite the advantages of the stepped wedge cluster design in addressing practical and ethical concerns, it has rarely been used in social sciences. A 8 RCT OF CITIZENSHIP SUPERVISION systematic review of the application of stepped wedge trials internationally up to January 2010 revealed only twenty-five instances of its use, of which twelve were in medicine and just one, the present study, in a criminal justice setting (Mdege, Man, Taylor, & Torgerson, 2011) . This may be due to a lack of awareness of the method by researchers and policy-makers in criminal justice, but the review's authors acknowledge that the stepped wedge design presents challenges due to practical and statistical complexity (Mdege et al., 2011) .
The research literature would suggest that a lesser effect from the Citizenship intervention would be likely when measured by a RCT than by a quasi-experimental method. In an influential review of research designs in criminal justice, Weisburd, Lum, and Petrosino (2001) concluded that the weaker the design in terms of internal validity, the more likely it was that the study would report a positive result in favour of the treatment. In a partial replication, Welsh, Peel, Farrington, Elffers, and Braga (2011) found similar results with an overall correlation between research design and outcome which was also moderate and negative. Hence, in
Citizenship it was hypothesised that reconvictions would be reduced and/or delayed in the Citizenship group compared to the control group, but that the RCT evaluation of Citizenship would show a lower level of effectiveness than the earlier quasi-experimental evaluation. This was particularly likely since the Teesside area typically has a higher level of crime.
2 In addition, the target group was higher risk and was therefore likely to be less compliant. It was anticipated that those offenders who received support from an external community agency, in addition to receiving supervision from their offender manager, would show benefit from this contact and reconvict less. Table 1 below for Citizenship and control group offenders.
The participant sample was mainly male (88%), of white ethnicity (97%), with a mean age of approximately 28.5 years. The predominance of the white ethnic category in the local offender population is typical of the wider non-offending population in North-East England, which, at 95% versus 88% nationally, has the highest proportion of people of White British ethnic origin in England and Wales (Office for National Statistics, 2010).
[ Table 1 
Eligibility Criteria
Offenders are managed by probation offender managers within a 'Tier' system, on the basis of identified risk of harm to others and likelihood of reoffending. Case management at Tiers 1 and 2 provides only monitoring and signposting, while at Tiers 3 and 4 it also integrates therapeutic and inter-agency elements. Offenders were targeted for Citizenship if they were tiered at level 3 or 4. These Tiers include offenders in the medium-to high-reconviction risk range, as well as offenders whose index crimes are so serious as to require by statute intensive supervision and treatment (e.g., domestic violence risk offenders). This explains the higher numbers in Tiers 3 and 4 (Table 1 ) than in OGRS and OASys medium-and high-risk categories.
It is recognised that offenders generally, particularly as their OASys scores rise, will be assessed as having multiple and further entrenched criminogenic needs (Howard et al., 2006) . The offender manager is tasked with selecting and sequencing the relevant Citizenship modules to meet those crime-related needs.
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Research Design
Using the stepped wedge cluster RCT design (Hussey & Hughes, 2007) , entire probation offices were randomly allocated 3 into the wedges at two-monthly intervals as shown in Figure   1 . 4 When an office was selected for cross-over, only newly sentenced or newly released offenders commencing supervision received the intervention. The follow-up period ranged from a minimum of six months for the final office allocated, to 18 months, for earlier allocated offices.
Offender managers were initially trained in delivering Citizenship, and received 'top-up' sessions prior to entering the intervention period. All trained offender managers had their own programme manual to assist delivery. Implementation and data collection was managed by a project team at Operational Director level, and monitored throughout the implementation period in each office. The project team 'spot-check' monitoring reported that use of the programme with eligible offenders was generally good, with approximately 68% take-up across office steps (Portues, 2008) .
[ Figure 1 about here]
The outcome measures of the study were numbers of offenders convicted and time to reconviction, including for technical violation of the order or licence (i.e., breach of an order requiring a return to court for re-sentencing or breach of licence conditions requiring recall to custody). Reconviction data were obtained from the government department responsible for area re-offending reports. 5 Referrals of offenders to external community agencies were identified from electronic probation case records and contact logs. [ Figure 2 about here]
Participant Progress Throughout the Trial
Ethical Considerations
For each offender, during the first session of Citizenship supervision the relevant court order or post-release licence was fully explained, together with the purpose and process of Citizenship, including monitoring data for the purposes of evaluation, and sharing information with other agencies ('limited confidentiality'). The offender then signed a legally enforceable supervision contract to this effect.
Statistical Analysis
The statistical analysis included all eligible offenders (Tiers 3 and 4) under supervision from February 1, 2007, to March 31, 2008, on an 'intention to treat' basis. Since offenders are on caseloads for different lengths of time, the study necessarily had variable follow-up intervals.
Probation office units were divided for analysis purposes into two clusters per probation office, allocated simultaneously, i.e., 12 clusters in total. Office units had been randomly allocated at two monthly intervals, and the observation period covered 7 time points (i.e., 14 months). The proportion surviving at any given time (i.e., not being reconvicted or committing a technical violation) was calculated using the Kaplan-Meier survival estimate (Kaplan & Meier, 1958 Interaction between each of these scores and the intervention variable, Citizenship group, was examined.
To model individual level reconviction responses, a complementary log-log link function was used for the discrete-time hazard. This link was chosen because a proportional hazards model would follow for the continuous time points. The trial design was also taken into account (see Hussey & Hughes, 2007) . Therefore, the following model was fitted to the data:
In model (1) C j is a random effect for cluster j such that C j~N (0, τ 2 ). S k is a fixed effect corresponding to step k (k in 2 … K, S 1 =0 for identifiability). X jk is an indicator of the treatment mode in cluster j at step k (1=intervention; 0=control), i.e., it takes the value of '1' when cluster j is in the intervention group at step k. θ is the treatment effect, and  n is the effect of the prognostic variable Z n for n = 1 …. This parametrisation makes no assumption about the shape of the baseline hazard/survival functions (see Rabe-Hesketh & Skrondal, 2008) .
The hazard at a given time is the rate at which events (e.g., reconviction) happen. The
Hazard Ratio (HR) gives an estimate of the difference in the hazard rates between the intervention and control groups. The earlier quasi-experimental analysis of Citizenship had needed to take into account a reduction in national reconvictions during the whole research period to ensure a reduction in the experimental group was not related to an overall reduction in national offending rates. This was not necessary in the present study, since the data from the experimental group and the control group were contemporaneous. However it was of interest to note that the actual national reconviction rate had not shown any statistically significant change during the time period [ Figure 3 about here]
Risk of Reconviction
Using model (1), separate models were created controlling for OGRS, OASys, and Tier, and results from these were similar. In the first instance, no interaction term was used between the intervention group and the risk level of each measure. Over all 'intention to treat' offenders, [ Table 2 about here]
To check whether the effect of risk of reconviction on the hazard differed by treatment group, an interaction term was introduced between group and risk level in each of the three risk models. In each case the model with the interaction term was compared to a model without the specified interaction. As shown in Table 2 the hazard for medium-risk offenders under
Citizenship in the OGRS model was 4% lower than the control group (Exp(b) = 0.96, 95% CI:
0.60-1.52), while that for high-risk offenders was 34% lower (Exp(b) = 0.66, 95% CI: 0.46-0.97). Although the effect for high-risk offenders is statistically significant, caution should be exercised, as the upper confidence level is very close to 1.00. For the high-risk categories within OASys and Tier, there was a 24% and 26% reduction respectively comparing Citizenship to the control group, and for medium-risk 20% and 15%, though the effects were not statistically significant. This may reflect the dynamic nature of risk assessment in OASys and Tier as opposed to OGRS which measures static risk. Age and number of prior convictions had a small significant effect on reconviction in all three models, but again the limits of the confidence intervals were close to 1.00.
External Agency Contact
The effect on the hazard of the offender attending a meeting with an external support agency was examined by adding the variable 'agency contact' to the risk models without interaction terms between risk score and the treatment variable. This did not strengthen the model in detecting a difference between the intervention and the control group, compared to the values produced in the absence of controlling for agency contact. For example, the effect of 
Impact on Technical Violations
A total of 456 reconvictions were recorded out of which there were 31 technical violations 
Discussion
Traditional probation supervision is not systematically delivered, tends to be atheoretical, and does not show detectable effects on recidivism (Bonta et al., 2008; Drake, 2011) . The current study presented an evaluation of the implementation of an RNR supervision programme, using a robust RCT design. Results showed a 20% overall reduction in reconvictions in the Citizenship group when compared with the control group, but this effect was not statistically significant. When interaction with OGRS risk level was taken into account, the effect of Citizenship on high-risk offenders was to reduce reconvictions by 34% compared with the control group and this was statistically significant, although it should be noted that the upper confidence level was very close to 1.00 so the result is borderline. The effect of age and number of previous convictions also reached borderline significance. The effect on high-risk offenders The current RCT results give modest encouragement that, even under the rigorous 'intention to treat' analysis, the structured RNR supervision programme, combined with motivation and social learning techniques, appears to have had an impact on the offending of high-risk offenders, as measured by OGRS. We could not find any evidence that integration with external community agencies impacted on reduced reconvictions, and this tends to confirm the conclusion from the County Durham quasi-experimental study in which external agency contact was beneficial to lower risk offenders, but not to high-risk offenders.
The difference in results between the present study (20% overall reduction in reconvictions) and the previous evaluation of Citizenship (31% reduction in reconvictions), was anticipated since it supports conclusions from reviews suggesting that stronger research designs are less likely to obtain statistically significant positive outcomes (Weisburd et al., 2001; Welsh et al., 2011) . Although the methodological differences were likely to produce different results 18 RCT OF CITIZENSHIP SUPERVISION (i.e., a RCT in Teesside and a quasi-experimental study in County Durham), there were however other more practical differences between the studies that have had an impact. It is therefore appropriate to examine the results in terms of the problems in real-life studies, where there are numerous threats to implementation (Lipsey et al., 2007; Welsh et al., 2011) , including potential practitioner resistance to implementing a RCT (Farrington, Gottfredson, Sherman, & Welsh, 2002; Kennedy & Grant, 1997; Schulz, 1995) . For example in the current study 'treatment received' was lower than anticipated, across both medium-and high-risk offenders. Although project team monitoring suggested a 68% up-take during implementation, final analysis of the data revealed that only 38% of the 'intention to treat' sample actually received treatment, or there were inaccuracies in the recording of cases. This compared with 75% implementation in the previous evaluation, which demonstrates that a higher level of 'treatment received' should have been organisationally possible. As can be seen from the survival curve in the present study (Figure 3 ), early differences in time to reconviction between the intervention and control groups were encouraging. It was evident that the stepped wedge design facilitated the introduction of the Citizenship programme when compared to a full-scale implementation in a neighbouring area, which initially suffered implementation failure (Pearson et al., 2010) . This is a common problem and it has been observed in other studies that programme integrity cannot be assumed beyond the implementation phase (Bonta et al., 2011 ).
An analysis of the data from the 38% who received treatment has not been presented as these do not represent a random sample. It was observed however that in those 38% there were positive effects on reconvictions compared with those who did not receive Citizenship, and that the number of reconvictions reduced as the number of sessions of Citizenship received increased. One must however question whether the reduction in re-offending in the Citizenship group was related to the characteristics of the particular offenders rather than to the supervision programme, i.e., the offenders were more motivated to take advantage of the programme.
Notwithstanding, a positive effect with higher risk offenders under the RCT given the small 19 RCT OF CITIZENSHIP SUPERVISION proportion overall that received treatment, suggests that a more reliable effect might have been achieved with greater commitment to the 'intention to treat' group.
In methodological terms, it is evident from this study that a stepped wedge cluster RCT design offers the opportunity to overcome some of the real-life practical and ethical objections to the application of RCTs. The design can be of value in situations where a large-scale implementation is impractical, and in the present study setting it was found to assist the initial implementation of the programme through staged introduction (Pearson et al., 2010) . The under-use of the design in criminal justice may be due to a lack of awareness among researchers, as well as the perceived practical and statistical complexity associated with the design. A high level of statistical expertise was required to conduct the analysis in the current study. The study has however demonstrated that application of a stepped wedge clustered RCT is possible in a criminal justice setting. Based on the negative experience in a neighbouring area that attempted simultaneous area-wide implementation, reported in Pearson et al. (2010), it seems unlikely that implementing the programme more rapidly, with less time between steps, would have improved the rate of treatment received. Moreover this would have given less time for treatment to be delivered within each step. In the present authors' opinion, loss of statistical power due to a low treatment received rate, was unrelated to the RCT methodology and could have occurred with any research design requiring rigorous attention to programme integrity. Brown and Lilford (2006) and Mdege et al. (2011) advocate that stepped wedge designs are suitable where the intervention is likely to do more good than harm, and where evidence of a beneficial effect is evident from a previous setting, as in the present study. However, having reviewed all studies, they acknowledge that the practical and statistical complexity of the design requires careful planning and monitoring to ensure robust evaluation, a view which has been supported here. Step 2 1.13 0.80-1.62 1.15 0.81-1.63 1.16 0.82-1.64
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